Opiates are also recommended to facilitate ventilation, and pethidine (a synthetic opiate) is extensively used in our unit. Though it may produce transient orthostatic hypotension, studies have shown no effect on heart rate or blood pressure in supine unanaesthetised adults,4 though a reduction in both was seen in anaesthetised patients.5 We know of no relevant published reports concerning neonates.
Pancuronium, a competitive, non-depolarising, neuromuscular blocking agent is often used in conjunction with mechanical ventilation in newborn infants. It may have atropine like side effects. Increases in heart rate and blood pressure in both children and adults have been reported.' As would be expected with less vagally modulated hearts, studies generally show no change in infants' blood pressure though tachycardia has been reported. 2 There has been one anecdotal report of hypotension in association with pancuronium3 but there is no pharmacological basis for this effect as ganglion blockade and histamine release are negligible.1 Theoretically changes in intrathoracic pressure associated with removal of spontaneous breathing effort may, however, decrease venous return and cardiac output; these in turn may lead to hypotension if ventilator settings are not appropriately adjusted, particularly in the presence of hypovolaemia.
Opiates are also recommended to facilitate ventilation, and pethidine (a synthetic opiate) is extensively used in our unit. Though it may produce transient orthostatic hypotension, studies have shown no effect on heart rate or blood pressure in supine unanaesthetised adults,4 though a reduction in both was seen in anaesthetised patients.5 We know of no relevant published reports concerning neonates.
We have investigated the possible adverse cardiovascular effects of these commonly used drugs and their influence on blood pressure instability using data recorded on a microcomputer.
Patients and methods
Thirty two infants admitted to the neonatal unit at Royal Postgraduate Medical School, Hammersmith this hospital were enrolled in the study. All were being ventilated for respiratory distress syndrome and had an umbilical artery catheter in the thoracic aorta (Neocath Biomedical Sensors Ltd, High Wycombe, Buckinghamshire). None had received any drug except vitamin K and no colloid had been given in the hour preceding the study; skin perfusion, capillary filling, and urine output indicated normovolaemia. Procedures likely to affect the measurements were not carried out in the 15 minutes before, or during the study time of 20 minutes. The infants were each given a first dose of either pancuronium (0-1 mg/kg) or pethidine (standard analgesic dose 1*0 mg/kg) to assist ventilation after independent assessment by house officers, the study being complete when there were 16 consecutive infants in each group. The mean weight of those receiving pancuronium was 1100 g (range 640-2500) and the mean gestational age was 28 weeks (range 25-33). In the group receiving pethidine the mean weight was 1000 g (range 480-1800) and mean gestational age 28 weeks (range 25-31).
Blood The records of heart rate, MAP, and coefficient of variation, together with a marker when the drug was administered, were stored (time intervals being indicated) on floppy discs, one to two records per minute being derived, 20 seconds sampling time/20 seconds processing time for each cycle.
Results
The records were averaged for the five minutes preceding then at 0 to 5, 5 to 10, 10 to 15, and 15 to 20 minute intervals after the drug had been given (figure). As we found no significant differences between the pre-dose values of heart rate, MAP, or coefficient of variation between the groups. Analysis of variance showed no significant changes in heart rate or MAP after the dose of pancuronium or pethidine, though there was a tendency for heart rate to rise with pancuronium and fall with pethidine. A significant reduction (p<O.OO1) was observed in the coefficient of variation of systolic arterial pressure at each time point after pancuronium (from 5-0% to between 1-9% and 2-6%) and after pethidine (from 5-8% to between 4-0% and 4-3%).
Discussion
Fluctuation of MAP and cerebral blood flow velocity may be associated with periventricular haemorrhage in preterm ventilated infants, and stabilisation may reduce the incidence.6 In this study both pethidine and pancuronium reduced fluctuation in MAP with no significant change in heart rate or MAP: thus they can both be used in ventilated infants without increasing the risk of cerebral ischaemia. After the administration of pancuronium the heart rate did not rise to the same extent as in children and adults, presumably because there is less vagal tone in neonates. There was a highly significant fall in coefficient of variation after the administration of both drugs (from 5-0% to an average of 2*1% after pancuronium and from 5-8% to an average of 4-1% after pethidine).
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